Abstract: This study aimed to define the use of products and services of PSS associated with laundry 9 businesses such as coin-operated self-service laundromats (CL) and laundry services (LS) in order 10 to get a better understanding of the environmental implications of PSS in laundry habits in Bangkok,
Residents survey in Bangkok: questionnaires and in-depth interviews
questionnaire survey and in-depth interviews were carried out between 22 nd and 24 th of October 2018 100 on approximately 200 Bangkok residents (over 18 years old) who do their own laundry. Figure 1 shows 101 survey areas in Bangkok and the surrounding area. The survey was an intercept survey; it was 102 implemented in the specific places where PSS users can be contacted, that is, dormitories for students and office workers, or near CL or LS, as well as in public places such as shopping malls, bus stations, 104 marketplaces, and public squares. Here, a dormitory is defined as a type of shared house in which 105 college students or company workers live together in a single household. The dormitory is generally 106 composed of two spaces: a private space such as a bedroom and a public space, such as a kitchen, 107 bathroom, laundry room, and other rooms for recreation, which are shared with others.
108
The survey was divided into two parts: questionnaire and in-depth interview, as summarized in Table 1 . First, we received around 200 responses to the questionnaire, which took roughly five minutes 
Grouping the respondents

123
To determine laundry habits, respondents were divided into three groups based on their answers 124 to the questions related to the current usage of PW, CL, and LS. 
131
Based on the 65 valid responses from the in-depth interviews, the role of PW, CL, and LS were 132 assessed by measuring the range of intended use and frequency of use, as shown in Table A1 
138
of use was measured using a six-point Likert scale that ranged from "always," "usually," "often,"
139
"occasionally," "seldom," to "never." In addition, the reason for the choice of each laundry method 
154
As shown in Figure 3, 
192
respectively. On the contrary, only around 11 percent of respondents use a tumble dryer to dry laundry.
193
The differences among the proportion of drying methods by group was not statistically significant 
218
In terms of the number of number of wears before an item of clothing is washed, respondents who 219 wear their clothes only once accounted for roughly 54 percent of the total, while the rest of the total 220 interviewee indicated that they wear items more than twice.
221
Over 90 percent of respondents were satisfied with drying their laundry naturally. However, 20
222 respondents indicated that they were not keen on the bad smell caused by drying laundry during the 223 rainy seasons, regardless of whether they were satisfied about natural drying. Among the solutions
224
suggested by the respondents, the most popular was "to use CL for drying laundry during rainy 
229
In terms of the capacity of PW, of the 32 respondents who own a PW, almost 60 percent had "10-
230
12 kg washer" and around 28.0 percent owned a "6-9.5 kg washer." When they do the laundry using a 
241
Regarding intended use, PW was the method that was used regardless of the type of clothing and 242 fabric. As with PW, CL were also used for all types of laundry by 87.9 percent of the CL users, the 243 remaining 12.1 percent used CL for washing large-size laundry. LS was used for many other purposes,
244
washing formal clothes was the most frequent (50.0 percent of the total LS users), followed by large- 
256
Furthermore, to clarify the role of each method, laundry patterns using PW, CL, and LS were 257 organized based on the results of the in-depth interviews (Table A1) , as shown in Regarding the environmental potential, the relationship between the PSS users and laundry
302
habits was specifically analyzed. The group who uses PSS frequently tended to do laundry less often
303
than those who only use PW. And frequent PSS users adopted the use of tumble dryer more often,
304
and the need to use was high compared to others who do not use PSS. The need for additional services
305
is also expected to increase as the number of PSS user increases. This shows that the use of PSS for 306 laundry habits could help to reduce the annual frequency of laundry at present. On the other hand,
307
there is a high possibility that the use of PSS can increase the energy consumption and environmental
308
loads because of the increase of the demands for additional services.
309
This study revealed that PSS are used in various ways to match the needs and preferences of 310 users (Table 2 ) and the requirements to enhance the quality of its service have also been detailed 311 (Table A2 ). The need to improve the quality of laundry is expected to increase with the improvement 338 4 Reason for using shows the motivations of using each method related to lifestyle changes or personal preferences.
339 5 Types and frequency shows intended use and frequency of use, respectively. 340 6 Dorm. And OCC. is the abbreviation for dormitory and occasionally, respectively. w/ and w/o = "with" and "without," respectively. 
